
TITLE OF THE INVENTION 
DIGITAL RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a compression 
rate control method in a digital recording apparatus 
such as a digital VTR. 
Background of the Invention 

In a digital VTR, input image data is recorded 
on a video tape after it is compressed by an image 
compressing circuit such as a JPEG (Joint 
Photographic Experts Group) compressing circuit. 
When a compression rate in the image compressing 
circuit is increased, an amount of coding after the 
compression is decreased. When the amount of coding 
is small, a recording time period during which the 
data can be recorded on the video tape is lengthened. 
On the other hand, when the compression rate is 
decreased, the amount of coding after the 
compression is increased. When the amount of coding 
is large, the recording time period during which the 
data can be recorded on the video tape is shortened. 
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Used as the digital VTR is one capable of 
selecting a recording mode corresponding to the 
recording time period, for example, a normal time 
mode, a long time mode, and a 12-hour recording mode. 
In the digital VTR, the amount of coding after the 
compression must be converged on a predetermined 
value depending on each of the recording modes. 

For example, when image data corresponding to 
12 hours is recorded on the video tape, an amount 
of coding per field for satisfying the recording mode 
is calculated from a compressing method and a 
recording format. The compression rate is 
calculated using the calculated amount of coding as 
a target amount of coding per field. 

Suppose a case where an image obtained by 
subjecting images respectively picked up by a 
plurality of monitoring cameras, four monitoring 
cameras A, B, C, and D, to time division multiplexing 
is recorded by one digital VTR. Since each of the 
monitoring cameras is normally fixed, the images 
respectively picked up by the monitoring cameras 
differ, while the image picked up by one of the 
monitoring cameras is not so changed in many cases. 

Letting a, b, c, and d be amounts of coding per 
field in cases where the images picked up by the 
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monitoring cameras A, B, C, and D are compressed at 
the same compression rate. It is assumed that the 
amount of coding a is the smallest of the amounts 
of coding a, b, c, and d. 

In such a case, when a compression rate 
corresponding to a target amount of coding dependent 
on the recording mode is calculated using the amount 
of coding a, which is the smallest, of the monitoring 
camera A, for example, as a basis, and the 
compression rate is also applied to a case where the 
images picked up by the other monitoring cameras B, 
C, and D are compressed, it is a compression rate 
suitable for an input signal from the monitoring 
camera A, while not being a compression rate suitable 
for input signals from the other monitoring cameras 
A , B , C , and D . 

It is also considered that the average of the 
amounts of coding a, b, c, and d per field by the 
monitoring cameras A, B, C, and D is found, to 
calculate a compression rate corresponding to the 
target amount of coding dependent on the recording 
mode using the obtained average as a basis. However, 
it is not a compression rate suitable for each of 
the input signals from the monitoring cameras B, C, 
and D . 
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SUMMARY OF THE INVENTION 
An object of the present invention is to 
provide a digital recording apparatus capable of 
carrying out control such that when an image signal 
obtained by subjecting signals on a plurality of 
channels to time division multiplexing is compressed 
and is then recorded, an amount of coding after the 
compression is an amount of coding corresponding to 
a target amount of coding as well as compressing the 
signals on the channels at compression rates 
respectively suitable for the signals. 

In a digital recording apparatus to which a 
signal obtained by subjecting signals on a plurality 
of channels to time division multiplexing is 
inputted, the digital recording apparatus according 
to the present invention is characterized by 
comprising storage means having a by-channel 
compression rate storage area for storing a 
compression rate for each of the channels; 
compression means for performing, every time the 
signal corresponding to one field is inputted, 
compression processing using the compression rate 
stored in the by-channel compression rate storage 
area, corresponding to the inputted signal, in the 
storage means; and compression rate control means 
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for updating, every time the signal corresponding 
to one field has been compressed by the compression 
means, the compression rate stored in the by-channel 
compression rate storage area, corresponding to the 
inputted signal, in the storage means to such a value 
that an amount of coding after the compression 
approaches a predetermined target amount of coding 
on the basis of the amount of coding after the 
compression and the target amount of coding. 

The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the 
configuration of a monitoring system; and 

Fig. 2 is a flow chart showing the procedure 
for compression rate control processing by a digital 
VTR 10 6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, description is 
made of an embodiment in a case where the present 
invention is applied to a digital VTR for recording 
and reproducing images picked up by a plurality of 
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monitoring cameras. 

[1] Description of Configuration of Monitoring 
System 

Fig. 1 illustrates the configuration of a 
monitoring system. 

The monitoring system comprises four video 
cameras (hereinafter referred to as monitoring 
cameras) 101 to 104, a video multiplexer (a frame 
switcher) 105 receiving image signals A to D obtained 
by the monitoring cameras 101 to 104 as inputs for 
generating a time division multiplex image signal, 
a digital VTR for compressing the time division 
multiplex image signal generated by the video 
multiplexer 105 and recording the compressed time 
division multiplex image signal on a video tape, and 
a monitor 107 for displaying the image signal, 
selected by the video multiplexer 105, in the time 
division multiplex image signal reproduced by the 
digital VTR 106. 

The video multiplexer 105 successively 
switches and outputs for each of the monitoring 
cameras the image signal outputted for each field 
period such that it outputs the image signal A from 
the monitoring camera 101 in one field period, 
outputs the image signal B from the monitoring camera 
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102 in the succeeding field period, outputs the image 
signal C from the monitoring camera 103 in the 
succeeding field period, and outputs the image 
signal D from the monitoring camera 104 in the 
succeeding field period. An image signal obtained 
by subjecting the image signals from the plurality 
of monitoring cameras 101 to 104 to time division 
multiplexing is referred to as a time division 
multiplex image signal. 

Information representing the camera numbers 
A, B, C, and D indicating which of the monitoring 
cameras 101 to 104 outputs each of the image signals 
A to D are multiplexed on fields of the time division 
multiplex image signal outputted from the video 
multiplexer 105 in a vertical blanking period. The 
information multiplexed in the vertical blanking 
period shall be referred to as a VBI signal. 

The time division multiplex image signal 
outputted from the video multiplexer 105 is fed to 
the digital VTR 106. In the digital VTR 106, the 
fed time division multiplex image signal is 
compressed by a JPEG type image compressing circuit 
and is recorded on a video tape. 

At the time of reproduction, the video 
multiplexer 105 reads the VBI signal for each field 



from a reproduced output (a time division multiplex 
image signal) from the digital VTR 106, to judge 
whether or not an image in the field is a image signal 
to be presented on the basis of the camera number 
represented by the read VBI signal. When it is judged 
that the image is an image signal to be presented, 
the image in the field is stored in an image memory 
in the video multiplexer 105- When images 
corresponding to a predetermined number of fields 
are stored in the image memory, the image is read 
out of the image memory, and is displayed by the 
monitorlOy. 

[2] Description of Method of Controlling Compression 
Rate by Digital VTR 106 

In the digital VTR 106, a recording mode 
corresponding to a recording time period, for 
example, a normal time mode or a long time mode can 
be selected. A target amount of coding per field 
(an initial value of the target amount of coding) 
is previously found depending on the recording mode. 
A compression rate corresponding to the target 
amount of coding (an initial value of the compression 
rate) is previously determined. 

Areas storing compression rates Xa , Xsr Xc , and 
Xd respectively suitable for the camera numbers A, 
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B, C, and D ( b y - c a m e r a compression rate storage 
areas) are provided in a memory of the digital VTR 
10 6. 

Fig. 2 shows the procedure for compression rate 
control processing by the digital VTR 106. 

Initialization is first performed (step 1) . 
That is, an initial value of a target amount of coding 
suitable for a recording mode currently set is set 
as a target amount of coding Y. Further, an initial 
value of a compression rate suitable for the 
recording mode currently set is set as a compression 
rate Xa , Xb, Xc, or Xd by camera numbers in each of 
the by-camera compression rate storage areas. 

When a image signal corresponding to one field 
is inputted (step 2) , a variable N representing a 
camera number is set as a camera number (A to D) 
corresponding to the image signal (step 3) , and the 
inputted image signal is then compressed on the basis 
of the compression rate Xn, stored in the by-camera 
compression rate storage area, corresponding to the 
set camera number N (step 4) . 

When the image signal corresponding to one 
field has been compressed, an amount of coding (an 
amount of coding corresponding to one field) Z after 
the compression is acquired (step 5) . It is judged 
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whether or not the acquired amount of coding Z is 
smaller than a value (Y - a) obtained by subtracting 
a predetermined value a from the target amount of 
coding Y (step 6) . When it is assumed that the target 
amount of coding Y is 54 [Kbyte] , and the 
predetermined value a is 4 [Kbyte] , it is judged 
whether or not the acquired amount of coding Z is 
smallerthanSO [Kbyte]. 

When the acquired amount of coding Z is smaller 
than the value (Y - a) obtained by subtracting the 
predetermined value a from the target amount of 
coding Y (Z < (Y - a)), the compression rate Xn, 
stored in the by-camera compression rate storage 
area, corresponding to the camera number N is updated 
to (Xn - 1) (step 7) . The program is returned to 
the step 2. 

When it is judged at the foregoing step 6 that 
the acquired amount of coding Z is not smaller than 
the value (Y - a) obtained by subtracting the 
predetermined valuea from the target amount of 
coding Y, it is judged whether or not the acquired 
amount of coding Z is larger than a value (Y + a) 
obtained by adding the predetermined value a to the 
target amount of coding Y (step 8) . 

If the acquired amount of coding Z is larger 



than the value (Y -f a) obtained by adding the 
predetermined value a to the target amount of coding 
Y (Z > (Y + a ) ) , the compression rate Xn stored in 
the by-camera compression rate storage area 
corresponding to the camera number N is updated to 
(Xn + 1) (step 9) . The program is returned to the 
step 2 . 

When it is judged at the foregoing step 8 that 
the acquired amount of coding Z is not larger than 
the value (Y + a) obtained by adding the 
predetermined value cc to the target amount of coding 
Y, that is, (Y - a) ^ Z ^(Y + a), the program is 
returned to the step 2. 

Examples of a method of performing compression 
corresponding to the compression rate Xn at the 
foregoing step 4 include a method of previously 
preparing a plurality of quantization tables 
corresponding to a plurality of types of compression 
rates and performing compression on the basis of the 
quantization table corresponding to the compression 
rate Xn , and a method of changing a quantization 
scale factor into a value corresponding to the 
compression rate Xn using the same quantization 
table. 

In the former method, when an image in a certain 
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field is subjected to the compression corresponding 
to the compression rate Xn , compression data in the 
field as well as the quantization table used in 
compressing the image in the field are stored in the 
video tape. When the image in the field is 
reproduced, the compression data in the field is 
expanded using the quantization table recorded on 
the video tape. 

In the latter method, when an image in a certain 
field is subjected to the compression corresponding 
to the compression rate Xn , compression data in the 
field as well as the quantization scale factor used 
in compressing the image in the field are stored in 
the video tape. When the image in the field is 
reproduced, the compression data in the field is 
expanded using the quantization scale factor 
recorded on the video tape. 

According to the above-mentioned embodiment, 
the compression rate for obtaining the amount of 
coding corresponding to the target amount of coding 
is obtained for each of the monitoring cameras 101 
to 104. Accordingly, the compression rate suitable 
for each of the monitoring cameras 101 to 104 is 
obtained . 

Although the present invention has been 




described and illustrated in detail, it is clearly 
understood that the same is by way of illustration 
and example only and is not to be taken by way of 
limitation, the spirit and scope of the present 
invention being limited only by the terms of the 
appended claims. 
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